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Abstract 
Pain is a frequent presenting symptom of spinal cord tumors in children and usually manifests as local spinal pain in the
bony segments overlying the tumor. Two pediatric patients are presented in whom the diagnosis of intramedullary spinal
cord tumors was delayed for many months because their pain was atypical. One had recurrent abdominal pain diagnosed
as irritable bowel syndrome. The other had very abrupt paroxysmal but infrequent attacks of arm pain and no neurologic
abnormalities. Possible mechanisms of their pain, as well as the other features that might have suggested the diagnosis,
are discussed. (J Child Neurol 1992;7:360-363).
ain is a frequent early presenting symptomi  children with intramedullary spinal cord
tumors. 1,2 Initially, it may not be accompanied by
any other symptoms or signs of neurologic dysfunc-
tion. The pain of intramedullary cord tumors is most
commonly and characteristically local spinal pain
that occurs along the spinal axis in the bony seg-
ments overlying the tumor. It manifests as back pain
when it involves thoracic or lumbar segments and as
neck pain with cervical localization. We report two
pediatric patients with atypical pain syndromes, in
whom the diagnosis of intramedullary spinal cord
tumors was delayed for many months. These cases
illustrate the importance of including spinal cord tu-
mors in the differential diagnosis of children who
have a broader spectrum of pain symptoms than is




A 31*-year-old boy was seen because of chronic periumbili-
cal abdominal pain for 1 month. The pain was intermittent,
with episodes occurring almost daily and lasting 30 min-
utes to several hours. The pain episodes occurred during
the day, but they also frequently awakened the child from
sleep. He had no fever, nausea, vomiting, diarrhea, or dys-
uria. His height and weight were appropriate for his age,
and the rest of his physical examination was normal, al-
though the details of the neurologic examination were not
noted. Laboratory evaluations revealed hemoglobin, 13.3
g/dL; white blood cell count (WBC), 5700/mM3; platelet
count, 407,000/mm3; serum sodium, 142 mEq/L; potassium,
5.7 mEq/L; chloride, 105 mEq/L; urea nitrogen, 6 mg/dL;
creatinine, 0.1 mg/dL; aspartate aminotransferase (AST), 21
IU/L; alanine aminotransferase (ALT), 22 IU/L; amylase, 34
IU/L; lipase, 11 IU/dL; and Westergren erythrocyte sedi-
mentation rate, 12 mm/hour. All of these were normal as
was a routine urinalysis and an upper gastrointestinal tract
study. The child was diagnosed as having probable irrita-
ble bowel syndrome. A high-fiber diet, mineral oil, heating
pad application, and analgesics were prescribed, which re-
sulted in no improvement over a 4- to 5-month period. The
pain episodes then began to last longer, and the child be-
gan to walk in a stooped position, bent over stiffly from the
waist. He was reevaluated when he also developed a head
tilt. At that time, a thoracic scoliosis was noted, along with
mild lower extremity loss of vibration and position sense,
hyperreflexia, and Babinski signs. Magnetic resonance im-
aging (MRI) scan of his cervical and thoracic spine revealed
a contrast-enhancing intramedullary tumor extending pre-
dominantly from the 6th to the 10th thoracic segment, with
tumor-associated cysts up to the 4th cervical segment (Fig-
ure 1). This was confirmed pathologically as a high-grade
astrocytoma. Surgical decompression and partial resection
of the tumor relieved the abdominal pain. The child subse-
quently underwent radiation and chemotherapy for the tu-
mor.
Case 2
A 21/2-year-old boy was seen because of right arm pain of 6
months’ duration. The episodes began abruptly with a sud-
den backward jerk of his right arm, after which he would
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FIGURE 1
Ti-weighted magnetic resonance images (TR = 567 ms; TE = 20 ms) of the intramedul-
lary thoracic glioma of the child in case 1. A. Without contrast, showing tumor within
the cord, predominant between T6 and T10 (arrows). B. With contrast, showing tumor
enhancement; tumor-associated cysts can be seen above the top arrow.
lie down holding his arm, sometimes crying until the pain
stopped 1 to several hours later. The attacks ended as
abruptly as they began, and he would then resume his nor-
mal activities. There was no alteration of consciousness or
urinary incontinence associated with these attacks, and af-
terward he talked about the pain being &dquo;like a hammer hit-
ting him&dquo; in the arm. He remained completely symptom
free between attacks, which were occurring at 3- to 6-week
intervals.
Initial physical examination, including a detailed neu-
rologic examination, revealed no abnormalities. Radio-
graphs of his right clavicle, shoulder, arm, elbow, and
forearm were normal. Laboratory studies revealed hemo-
globin, 12.3 g/dL; WBC, 7300/mm’; platelet count, 289,000/
mm3; serum sodium, 140 mEq/L; potassium, 4.2 mEq/L;
chloride, 108 mEq/L; C02, 23 mEq/L; urea nitrogen, 13 mg/
dL; creatinine, 0.4 mg/dL; ALT, 35 IU/L; AST, 20 IU/L; uric
acid, 2.6 mg/dL; and Westergren erythrocyte sedimentation
rate, 9 mm/hour, all of which were within the normal
range. Somatosensory evoked responses after median
nerve stimulation were normal bilaterally, as were nerve
conduction studies and needle electromyography in the
right arm.
The child continued to have the pain attacks for sev-
eral months. They were lasting somewhat longer and were
no longer heralded by the arm jerks but were occurring
with no greater frequency. He complained of no new
symptoms either during or between attacks, and his exam-
ination was still normal 6 weeks and 3 months later. Be-
cause of the very paroxysmal nature of the attacks, the
possibility was considered that the episodes were a type of
sensory seizure. Attempts were made to see the child and
obtain an electroencephalogram during an attack, but logis-
tic problems prevented this for several more months. Fi-
nally, more than a year after his symptoms began, he had
begun to have occasional urinary incontinence, and his ex-
amination revealed mild lower extremity hyperreflexia.
MRI scan of his cervical and thoracic spine at that time con-
firmed the presence of an intramedullary tumor that ex-
tended from the 5th cervical to the 4th thoracic segment
(Figure 2) and proved to be a low-grade astrocytoma on
pathologic examination. His arm pain resolved after de-
compressive laminectomy and resection of the tumor. He
subsequently underwent radiation therapy for the tumor.
Discussion
Recurrent abdominal pain, like that seen in case 1, is
a very common pediatric complaint, occurring in an
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estimated 10% of children,’ but the syndrome is
only infrequently caused by organic disease. Al-
though a child with back or neck pain quickly brings
to mind pathologic processes of the vertebral col-
umn, including the spinal cord, the organic disor-
ders more likely to be considered in a child with
recurrent abdominal pain are those involving the
gastrointestinal or genitourinary systems. When
these processes are excluded on the basis of history,
examination, and further testing when indicated, a
functional basis for the pain is often assigned, as it
was in this child.
Case 1 demonstrates that recurrent abdominal
pain can be the presenting symptom of a spinal cord
tumor, and it has been described in a few other
children.4-6 The pain in case 1 may have been of
radicular origin from the 8th to the 10th thoracic seg-
mental nerve roots of the tumor-affected spinal cord,
which supply the abdominal wall. Radicular pain is
reported in children with spinal-cord tumors al-
though it is much less frequent than spinal pain lo-
calized to the bony segments overlying the tumor,
which would have caused back pain in this child.2 It
is also possible that this child’s symptoms were re-
ferred pain from irritation by the tumor of spinal-
cord nerve fiber tracts that supply the abdominal
viscera.
Obviously, not every child with recurrent ab-
dominal pain should have imaging studies per-
formed to rule out a spinal cord tumor. However,
this case illustrates several points about how chil-
dren with this serious, though uncommon, cause of
abdominal pain might be identified more promptly.
The nocturnal occurrence of this child’s pain was an
overlooked clue to organic disease. Functional ab-
dominal pain rarely awakens a child from sleep.3·4
Moreover, pain associated with spinal cord tumors
is typically worse in the recumbent position, when
venous congestion further distends the dura and
produces characteristic nighttime pain.1,6 6
When this child was initially seen, no signs sug-
gesting spinal cord involvement were noted. But un-
less a careful neurologic examination is performed
with this possibility specifically in mind, subtle find-
ings such as mild weakness, reflex changes, sensory
changes, or rectal tone abnormalities that would
help support the diagnosis could be easily missed.
Scoliosis, also present in this child, is another find-
ing that should raise suspicion of a spinal cord prob-
lem, and it should be looked for in a child with
recurrent abdominal pain.4
The child in the second case posed a different di-
agnostic problem. Pain in the extremities is also a
FIGURE 2
T rweighted magnetic resonance images (TR = 600 ms;
TE = 20 ms) of the intramedullary cervicothoracic glioma
of the child in case 2. A. Without contrast, showing tumor
within the cord between C5 and T4 (arrows), with tumor-
associated cyst above, extending to upper cervical levels.
B. With contrast, showing tumor enhancement.
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fairly common pediatric symptom and was the pre-
senting complaint in 7% of pediatric office visits in
one study / Here again, a serious underlying patho-
logic condition is absent in most children with this
SyMptoM.8 With limb pain, the major focus in eval-
uating for possible organic causes is on the muscu-
loskeletal system, including traumatic, orthopedic,
infectious, rheumatologic, or neoplastic processes
involving bone, joint, or muscle.
Although limb pain caused by nerve or nerve
root involvement is not common in children, as
noted already, radicular pain can be the presenting
symptom in some children with intramedullary spi-
nal cord tumors,’ and cervical root involvement was
very likely the cause of the pain in this child.
Whether radicular pain associated with intramedul-
lary spinal cord tumors originates from peritumoral
edema extending to the nerve root or from actual in-
filtration of the root by tumor is uncertain.9 In this
case, the relatively long periods between pain epi-
sodes suggested that tumor-associated edema,
which would have more potential for variability
from day to day, would be the more likely explana-
tion. The mechanism of the jerks that initially her-
alded the attacks is also unclear. Segmental
myoclonus is a possibility, although in most re-
ported cases associated with spinal cord tumors, the
movements are repetitive, rhythmic, and more con-
tinuous than those seen in this case.10
An incorrect interpretation of several findings in
case 2 contributed to the delay in making the diag-
nosis. Organic disease was correctly suspected in
this child because of the severity of his pain, inter-
rupting his play, and its constancy in the same loca-
tion with each attack. However, after the more usual
musculoskeletal causes were ruled out, cervical
nerve involvement, either at the root or in the bra-
chial plexus, was considered but then rejected be-
cause of the normal neurologic examination,
somatosensory evoked responses, and electrophysi-
ologic studies. The long periods between pain epi-
sodes, during which he was completely free of
symptoms, made the likelihood of a neoplasm in-
volving nerve roots seem remote as well. These con-
clusions proved to be wrong and delayed obtaining
the definitive studies.
. 
Case 2 emphasizes that limb pain in a child,
when severe and in a consistent location, even if it is
very intermittent, should be taken as a sign of a se-
rious pathologic condition. When it is not explained
readily by injury or other identifiable disease, the
possibility of a spinal cord tumor must be consid-
ered. Although abnormal neurologic findings are
helpful in suggesting the diagnosis and should be
looked for carefully, as this case demonstrates, nei-
ther a normal examination nor electrophysiologic
studies correctly excluded it. This points to the need
for continued very close follow-up of such a child
until a definite diagnosis is made.
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